Background: Clinical research plays an important role in establishing new treatments and improving the quality of medical practice. Since the introduction of the concept of clinical research coordinators (CRC) in Japan, investigators and CRC work as a clinical research team that coordinates with other professionals in clinical trials leading to drug approval (registration trials). Although clinical nurses collaborate with clinical research teams, extended clinical research teams that include clinical nurses may contribute to the ethical and scientific pursuit of clinical research. Methods: As knowledge of clinical research is essential for establishing an extended clinical research team, we used questionnaires to survey the knowledge of clinical nurses at Tokushima University Hospital. Five-point and two-point scales were used. Questions as for various experiences were also included and the relationship between awareness and experiences were analyzed. Results: Among the 597 nurses at Tokushima University Hospital, 453 (75.9%) responded to the questionnaires. In Japan, registration trials are regulated by pharmaceutical affairs laws, whereas other types of investigator-initiated research (clinical research) are conducted based on ethical guidelines outlined by the ministries of Japan. Approximately 90% of respondents were aware of registration trials and clinical research, but less than 40% of the nurses were aware of their difference. In clinical research terminology, most respondents were aware of informed consent and related issues, but ≤50% were aware of other things, such as the Declaration of Helsinki, ethical guidelines, Good Clinical Practice, institutional review boards, and ethics committees. We found no specific tendency in the relationship between awareness and past experiences, such as nursing patients who were participating in registration trials and/or clinical research or taking a part in research involving patients as a nursing student or a nurse. Conclusions: These findings suggest that clinical nurses have only limited knowledge on clinical research and the importance to have chances to make nurses aware of clinical research-related issues is suggested to establish an extended research team. Because of the study limitations, further study is warranted to determine the role of clinical nurses in establishing a suitable infrastructure for ethical pursuit of clinical research.
Background
Clinical research plays an important role in improving the quality of medical practice, including the approval of drugs and medical devices (designated "registration trials" in the present article). The Japanese infrastructure for registration trials has improved since the introduction of the Good Clinical Practice (GCP) standard in 1997 and plans for the promotion of registration trials by the Ministry of Health, Labor, and Welfare and the Ministry of Culture and Science of Japan. The contribution of clinical research coordinators (CRC) in registration trials is now widely recognized not only for practical pursuit, but also for quality assurance in these trials.
On the other hand, investigator-initiated health research is conducted based on Japanese governmental guidelines, such as the 2001 Ethical Guidelines for Human Genome and Gene Analysis Research, the 2002 Ethical Guidelines for Epidemiological Research, and the 2003 Ethical Guidelines for Clinical Studies. Pharmaceutical Affairs Law and GCP are not applied to other types of investigatorinitiated clinical research (designated "clinical research" in the present article) in Japan. Ordinary, physicians play roles of investigators and the contribution of CRC to clinical research is still limited, mainly for financial reasons. To overcome this inferiority in infrastructure, increasing the contribution of health professionals other than physicians in clinical research and registration trials could be a suitable strategy, not only for practical reasons, but also in regards to ethical conduct. Among various health professionals, clinical nurses, such as ward-based clinical nurses, are major in number and are currently engaged in clinical practice primarily as a nursing team. Several studies have revealed nurses' attitudes and knowledge regarding nursing research [1] [2] [3] and the possible contribution of nurses in clinical ethics [4, 5] . However, little is known about nurses' views and knowledge about clinical research and registration trials.
At Tokushima University Hospital, a rural teaching hospital in Japan, we have a "local" registration rule for investigators in registration trials and clinical research. Attendance at clinical trial seminars emphasizing research ethics, organized regularly by the Clinical Trial Center for Developmental Therapeutics (CTCDT), is mandatory for investigators. The registration rule for physicians was originally established in 2001 in response to the GCP as an original rule for maintaining the quality of trials at Tokushima University Hospital. In 2009, the Ethical Guidelines for Clinical Studies was revised and the coverage of the local rule expanded to all investigators in order to maintain the quality of clinical research at Tokushima University Hospital. Currently, the attendance of clinical nurses at clinical trial seminars is still limited.
We have already reported physicians' view on registration trials [6] , and considered understanding clinical nurses' awareness of research, including "local" situations, may contribute to the establishment of a clinical research infrastructure. Therefore, we focused on clinical nurses and used questionnaires to survey their status at Tokushima University Hospital. Since past experiences may influence on nurses' awareness, we included several questions concerning experiences related to registration trials, clinical research, and research involving patients.
Methods
We assessed nurses' awareness of health research, including registration trials and clinical research, in a cross-sectional study conducted at Tokushima University Hospital.
A questionnaire was designed for use in this study, and was first administered to six CRC of the CTCDT of Tokushima University Hospital and the questionnaire was revised according to their suggestions. The questionnaire was anonymous and contained six parts with 47 questions (see Additional file 1). The first part consisted of five demographic questions. The second part consisted of five questions to determine the nurse's general awareness of registration trials, clinical research, and CRC. The third part consisted of 14 questions concerning registration trials (8 questions), clinical research (4 questions), and nursing research (2 questions). The fourth part consisted of 9 questions concerning research-related terminology. The fifth part included 4 questions concerning experiences related to registration trials, clinical research, and research involving patients. Two questions about view of nurses' role and willingness to work as CRC were also included in the fifth part. The sixth part consisted of 8 questions related to the nurse's experience with education. In questions to survey awareness in the second and the fourth part, a five-point scale (confident, quite aware, aware, less aware, and not aware), was used. In the third part, nurses were advised to check if they were aware of the each issue. In other questions, two-point scale (yes and no), was used. Some questions concerned "local" situations at Tokushima University Hospital.
The questionnaire was provided to matrons of outpatient clinics and wards of Tokushima University Hospital and delivered to clinical nurses on occasion such as clinic-or ward-based conferences and was collected anonymously in 2011.
Data were expressed as the mean ± SD or n (%). We compared the awareness of clinical research-related issues based on the nurses' experiences, such as nursing patients who were participating in registration trials and/or clinical research, and taking a part in research involving patients as a nursing student or a nurse, and analyzed the differences using the χ 2 test. P-values <0.05 were considered significant. All P-values were based on two-sided tests. All statistical analyses were carried out using SPSS software, version 21.0 (IBM SPSS Statistics Base Authorized).
This study was approved by the Ethics Committee of Tokushima University Hospital.
Results

Respondent characteristics
Among the 597 nurses at Tokushima University Hospital, 453 (75.9%) questionnaires were completed and included in this analysis. The respondents included 15 males (3.3%) and 432 females (95.4%); 6 (1.3%) respondents provided no answer for gender. Concerning area of work, 360 (79.5%) of the respondents worked in wards, 90 (19.9%) worked in outpatient clinics, and 3 (0.6%) provided no information. The age distribution of the respondents was as follows: 20-29 years (n = 186, 41.1%), 30-39 years (n = 122, 26.9%), 40-49 years (n = 74, 16.3%), ≥ 50 years (n = 57, 12.6%), no answer (n = 14, 3.1%). The total nursing experience was as follows: <1 year (n = 23, 5.1%), 1-4 years (n = 125, 27.5%), 5-9 years (n = 86, 19.0%), 10-14 years (n = 55, 12.1%), 15-19 years (n = 44, 9.7%), 20-24 years (n = 33, 7.3%), 24-29 years (n = 29, 6.4%), ≥30 years (n = 41, 9.1%), no answer (n = 17, 3.8%). The nursing experience at Tokushima University Hospital was as follows: <1 year (n = 53, 11.7%), 1-4 years (n = 174, 38.3%), 5-9 years (n = 86, 19.0%), 10-14 years (n = 36, 7.9%), 15-19 years (n = 24, 5.3%), 20-24 years (n = 13, 2.9%), 24-29 years (n = 26, 5.7%), ≥30 years (n = 33, 7.3%), no answer (n = 8, 1.8%). The median values for all respondents are provided with ranges in Table 1 .
General awareness of registration trials, clinical research, and CRC
In Japan, registration trials are regulated by pharmaceutical affairs laws. In contrast, clinical research is conducted based on the ethical guidelines of the ministries of Japan.
Therefore, we asked nurses regarding their awareness of registration trials and clinical research and the differences between them. As shown in Table 2 , most respondents were aware (confident, quite aware, or aware) of registration trials (95.1%) and clinical research (87.9%), but only 36.6% of the respondents were aware (confident, quite aware, or aware) of their difference. As for CRC, 55.6% of the respondents were aware (confident, quite aware, or aware) of CRC, but only 34.9% were aware of the role of CRC.
Awareness of issues related to registration trials, clinical research, and nursing research
As shown in Table 3 , most respondents were aware of the following issues related to registration trials: "registration trials are necessary for drug registration", "informed consent is essential for registration trials", "refusal of registration trials causes no disadvantage", and "participants can withdraw anytime". On the other hand, ≤50% of respondents were aware that "review by institutional review board is mandatory", "CRC support registration trials", "some registration trials use placebo", and "reward for participants is prepared in registration trials".
Concerning issues related to clinical research, ≤50% of respondents were aware of the four issues examined, and only 32.7% were aware of the "local" rule: "institutional registration is mandatory for investigators at Tokushima University".
More than 80% of the respondents were aware that review by an ethics committee is mandatory for nursing research, and 53.9% of the respondents were aware that institutional registration is mandatory for nurse investigators at Tokushima University Hospital.
Awareness of research-related terminology
Next, we asked nurses about their awareness of researchrelated terminology, including informed consent, informed consent form, consent documents, representative of the subject, Declaration of Helsinki, Japanese Governmental ethical guidelines, GCP, institutional review boards, and ethics committees (Figure 1 ). More than 95% of the respondents were aware (confident, quite aware, or aware) of informed consent and related issues (informed consent form and consent documents), 53.4% of the respondents were aware of Japanese governmental guidelines, and 9.7% of the respondents were aware of GCP. More respondents were aware of the ethics committees that review clinical research than of the institutional review boards that review registration trials (71.5% vs. 31.8%, respectively).
Views and experience related to registration trials, clinical research, and research involving patients
As shown in Table 4 , more than 90% of the respondents agreed that nurses need to know more about registration trials and clinical research, and 25.6% showed their willingness to work as CRC. We found that 30.2% of the respondents had experience nursing of patients who were participating in registration trials and/or clinical research. The respondents had experience taking a part in research involving patients as a nursing student (14.3%) or a nurse (36.9%).
Influence of various experiences related to registration trials, clinical research, and research involving patients on awareness
Since awareness of nurses may vary depending on their past experience surveyed in the present study, we compared proportion of respondents that provided positive answer concerning awareness in subgroups. For this analysis, "confident", "quite aware", and "aware" were considered as positive answers concerning awareness. The subgroups were those with or without each experience, such as nursing patients who were participating in registration trials and/or clinical research, and taking a part in research involving patients as a nursing student or a nurse.
The results in categories of "general awareness of registration trials and clinical research" and "awareness of research-related terminology" are shown in Table 5 . Although each subgroup with experience showed significantly higher proportion of respondents with positive answer in one or several issues in awareness than subgroup without experience, we could not find a certain tendency in influence of these experiences as a whole.
Experience with health research education
We asked the nurses whether they had taken advantage of the various opportunities to learn about registration trials and clinical research at Tokushima University Hospital and their experience with nursing research. Although a considerable number of respondents had experience with nursing research education inside (38.9%) and outside (51.9%) Tokushima University Hospital, very few respondents (<10%) had experience with education regarding registration trials and clinical research (Table 6 ). We found that 21.6% of the respondents were aware of the clinical trial seminars organized regularly by the CTCDT of Tokushima University Hospital.
Discussion
In a review concerning strategies for encouraging physician participation in clinical research, Rahman et al. [7] mentioned the importance of creating a research environment, such as a 'centralized support services' organization outside the physician group that facilitates the business of research by handling the clerical and other administrative tasks and communications among the research team. Although investigators participating in registration trials once performed all tasks related to the trial, from patient care to administrative work in Japan [8] , a supporting division for clinical research including contribution of CRC is now widely accepted. For example, in a multicenter hypertension study, we found that physicians who recruit participants into a trial consider the presence of a support system with CRC as the reason to participate in the trial [9] . Therefore, the investigators and members of the supporting division of clinical research can be said to constitute a research team, at least in registration trials in Japan.
To enable the full potential of the clinical research program, Baer et al. [10] encouraged collaboration among all individuals who support the program, including infusion nurses and pharmacists; because the direct benefit of clinical research may not be apparent to all medical professionals, efforts to promote support among staff are essential and awareness about clinical trials is needed on all levels of the institution and should be incorporated into the mission and vision of the site. In addition, a new plan for the promotion of clinical research and registration trials by the Ministry of Health, Labor, and Welfare and the Ministry of Culture and Science of Japan was introduced in 2012. Close communication between supporting divisions of clinical research, including CRC in Japan, and the nursing and pharmacy divisions allows a larger infrastructure to be established for clinical research and registration trials.
In the present study, ≥ 90% of the nurses were aware of registration trials and clinical research and agreed that nurses need to know more about registration trials and clinical research. The nurses were aware of the right of study participants to refuse and withdraw from registration trials, informed consent, and related issues (e.g., informed consent form and consent documents). These findings may reflect the familiarity of informed consent and related issues in clinical practice, and nurses may not be aware of the difference between these issues in clinical practice and in registration trials and clinical research. These possibilities should be examined in additional studies. Nevertheless, the nurses have considerable possibility of contributing to registration trials and clinical research in addition to centralized support services.
MacLean et al. [11] reported in a study on pediatric emergency nurses that the primary barriers to the nurses' involvement in research is limited by research knowledge and experience, limited awareness and availability of research resources, lack of dedicated time, and limited recognition of research contributions. In agreement with this report, we found that nurses were not as aware of detailed issues in registration trials and clinical research, including the difference between registration trials and clinical research, some registration trial-related issues, clinical research-related issues, and some terminology.
In the present study, we compared awareness in subgroups with or without respondents' past experiences, such as nursing patients who were participating in registration trials and/or clinical research, and taking a part in research involving patients as a nursing student or a nurse, and no certain influence of these empirical experiences were observed. The findings may indicate that these empirical experiences had little impact to broaden nurses' knowledge of clinical research-related issues. In contrast, systematic opportunities for education, such as seminars in and/or outside of the hospital, may contribute to nurses' broader knowledge of clinical research.
MacLean et al. [11] also reported that, in order to begin addressing the barriers, the Emergency Nurses Association developed a research curriculum based on the continuing education needs and interests identified by nurses in the United States. At Tokushima University Hospital, we have a local registration rule for clinical research investigators: attendance at clinical trial seminars, which includes basic issues affecting registration trials and clinical research at the postgraduate level, is mandatory if they ask the ethics committee to review their clinical research. The rule applies to nurses only when they work as investigators, such as when conducting their own research. Although 53.9% of the nurses in [12] . In a worldwide investigation of critical care research coordinators, "feelings of isolation" was mentioned among the "worst" aspects of their role [13] . In general, medical staff, such as ward-based clinical nurses, work as a nursing team, and CRC must be able to perform their research roles competently and must adapt to working alone as well as with a variety of clinical professionals. CRC often feel insecure, that they are perceived as a minority group, and that their complaints cannot be accepted by their colleagues who lack understanding and insight into the research process. In the present study, although the presence of CRC was recognized, clinical nurses were less aware of their role and the fact that CRC support registration trials. CRC communication with various professionals as an extended research team with clinical nurses could be a suitable strategy for lessening the feelings of isolation.
In a study of nursing staff involved in phase 1 oncology trials, Matsumoto et al. [14] reported that they encountered unique challenges because they were expected to be clinical trial specialists. Those who faced these challenges sometimes developed a negative attitude toward clinical trials, and the authors suggested the importance of education and support by other members of clinical trial teams to overcome the problem. Ethical issues arise for nurses involved in all phases of clinical trials, regardless of whether they are caregivers, research nurses, trial coordinators, or principal investigators [15] . These findings suggest that CRC communication with clinical nurses may have value for both groups.
Several limitations should be considered in the present study. First, the present study was conducted in one university hospital in Japan. Although almost Japanese hospitals has limited infrastructure for clinical research and clinical nurses are mainly engaged in clinical practice in Japan, the survey does not wholly reflect the awareness of nurses in Japan. Moreover, the health system and clinical research infrastructure vary among various countries, generalizability of the results in the present study in international settings should be examined in future studies. Second, the questionnaire was designed originally to survey the present awareness and experiences of nurses. Since awareness of nurses may vary depending on their past experience surveyed in the present study, we tried to compare awareness according to the respondents' experiences. Although overall tendency was described in the present study, establishment of questionnaire that is suitable to compare these issues should be warranted.
Conclusions
In spite of various limitations, we found that clinical nurses have only limited knowledge of clinical research, and experience nursing patients who participate in clinical research may result in a broader knowledge of clinical research. Nurses must have the opportunity to be aware of clinical research-related issues, and examining that nurses' broader knowledge of clinical research can contribute to the development of extended research teams for clinical research. Because of the study limitations, further study is warranted to determine the role of clinical nurses in establishing suitable infrastructure for clinical research.
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